Summary. Germinal 
Introduction
Germinal cell aplasia (Sertoli cell-only syndrome) can be experimentally induced by a variety of methods: administration of busulphan during embryonic development (Heller & Jones, 1964) , feeding a vitamin -deficient diet (Krueger, Hodgen & Sherins, 1974; Rich & de Kretser, 1977) , treatment with hydroxyurea (Rich & de Kretser, 1977) , fetal irradiation (Fakunding, Tindall, Dedman, Mena & Means, 1976) , surgical induction of bilateral cryptorchidism (Gupta, Rager, Zarzycki & Eichner, 1975) or heat sterilization (Collins & Lacy, 1969) . In the present investigation we compared the influence of the last three methods on the activity of two testicular enzymes: sorbitol dehydrogenase, a marker of pachytene spermatocytes (Mills & Means, 1972) , and gamma-glutamyl transpeptidase, supposedly a marker of Sertoli cells (Hodgen & Sherins, 1973) , on the concentration of LH and FSH in plasma and on the androgenic status of rats.
Materials and Methods

Animals and treatment
Wistar R rats were obtained from a local breeding centre. Fetal irradiation (Beaumont, 1960) was performed on the 20th day of pregnancy as described by Fakunding et al. (1976) . Experimental bilateral cryptorchidism was effected in 21-day-old rats as described by Gupta et al. (1975) . Heat sterilization was obtained by exposing the scrotal region of 76-day-old rats to 43°C for 30 min (Collins & Lacy, 1969 (Amersham) . The antisera were anti-rat-LH-S3 and anti-rat-FSH-S6. The anti-rabbit -globulin was produced in goats at this university. Samples were assayed in duplicate. Calculations were done on a logit-log transformed standard curve. NIAMDD-Rat-FSH-RPl and NIAMDD-rat-LH-RPl were used as reference preparations.
Sensitivity was 15-3 ± 3-0 and 2-9 ± 0-6 ng/ml (mean ± s.e.m.; = 10) for FSH and LH assays respectively. Mean precision ( ) at the 50% inhibition points was 0-035 + 0-006 for FSH and 0-051 ± 0-008 for LH (mean ± s.e.m.; = 35). AU samples were measured within the same assay. Within-assay variance, as estimated by the coefficient of variation (5 assays each of 5 duplicates) was 4-15% within a range of 100-200 ng FSH and 8-31% within a range of 10-20 ng LH (Denef, Hautekeete & Dewals, 1978) .
Separation of testicular cells
For some experiments testes were divided into three portions for enrichment of interstitial cells, peritubular cells and Sertoli cells. Separation by treatments with collagenase and pancreatin was performed by a modification of the method of Welsh & Wiebe (1975) , as de¬ scribed by Verhoeven, Dierickx & De Moor (1979) . This procedure produces relatively pure (~80%) fractions of Sertoli cells and Leydig cells, as judged microscopically, histochemically, by the ability to secrete testosterone and by aromatizing ability. The peritubular fraction, however, is contaminated by Leydig cells and Sertoli cells (Verhoeven, 1979) . After homogenization of each fraction, a 10 000 g high-speed supernatant was prepared in buffer containing 1% Triton X-100 and assayed for gamma-glutamyl transpeptidase activity.
Results
The three methods of sterilization resulted in a comparable fall in testicular weight as can be judged from 
Separation experiments
In 3 experiments with normal testes 79 ± 10% of the gamma-glutamyl transpeptidase activity was found in the tubular fraction and 21 ± 10% in the interstitial cell fraction, in spite of the fact that the fractions prepared from the testes of normal animals are always contaminated with spermatogenic cells. In three experiments with heat-sterilized rats 18 ± 6% (s.d.) of total testicular gamma-glutamyl transpeptidase activity was found in the interstitial cells, 38 ± 3% in the peritubular cells, and 44 ± 6% in the Sertoli cells. The specific activity did not differ markedly between the three fractions, being 6-7 ± 2-7, 7-4 ± 0-9 and 6-4 + 1-3 U/g protein respectively. In a single experiment with irradiated rats the distribution of this enzyme in these cell fractions was 20% in interstitial cells (specific activity 2-83), 36% in peritubular cells (specific activity 4-93) and 44% in Sertoli cells (specific activity 7-11).
Discussion
The marked reduction in testicular weight and in SDH activity shows that heat sterilization, fetal irradiation and experimental cryptorchidism are effective methods to induce germinal cell aplasia. The influence of these treatments, however, is not limited to the germinal epithelium. Although the androgenic status was generally not altered, the plasma concentration of LH was clearly raised. These findings do not agree with the data of Krueger et al. (1974) who found reduced androgen and LH values in chronic vitamin -deficient rats. They are in accordance, however, with the data of Gupta et al. (1975) for cryptorchid rats, of Rich & de Kretser (1977) for fetal-irradiated, hydroxyurea-treated or vitamin -deficient rats, and of Aafjes, Vreeburg & Schenck (1978) for heat-sterilized rats. This disturbance of the testicular-hypophysialhypothalamic axis suggests that either the number of Leydig cells or their response to LH is affected directly or indirectly by these sterilization procedures.
In our study, the plasma concentrations of FSH were raised to a comparable degree by the three treatments, but although FSH can be suppressed by androgens in rats with germinal cell aplasia (Aafjes et ai, 1978) it is likely that some other factor derived from the germinal cells or the Sertoli cells is also involved in the control of FSH secretion (Krueger et al., 1974; Rich & de Kretser, 1977; de Jong & Sharpe, 1977; Chowdhury, Steinberger & Steinberger, 1978; . Gamma-glutamyl transpeptidase has been proposed as a potential biochemical marker of Sertoli cells (Hodgen & Sherins, 1973) and has been included as such in this study. The increase in the specific activity of this enzyme after sterilization accords with the observations of Krueger et al. (1974) (Hagenas & Ritzën, 1976) , in fetal-irradiated rats, and in animals treated with hydroxyurea or chronic feeding of a vitamin -deficient diet (Rich & de Kretser, 1977) . Abnormal Sertoli cell function has also been deduced from the disturbances observed in K+ concentrations in tubular fluid from Busulphan-treated and fetal-irradiated rats (Levine & Marsh, 1975; Setchell et al., 1978 
